Interactions between protein kinase C and arachidonic acid in the gonadotropin response to salmon and chicken gonadotropin-releasing hormone-II in goldfish.
Previous studies have shown that, in goldfish, the gonadotropin (GTH) response to salmon GTH-releasing hormone (sGnRH) is partly mediated by arachidonic acid (AA) metabolism via the lipoxygenase enzyme system, whereas protein kinase C (PKC) participates in both sGnRH- and chicken (c)GnRH-II-induced GTH secretion. In this study, the interactions between AA- and PKC-dependent pathways in mediating the long-term GnRH stimulation of GTH release were further investigated using dispersed goldfish pituitary cell cultures in static incubation. Treatments with AA or the PKC activator tetradecanoylphorbol acetate (TPA) increased GTH release. The GTH responses to AA and TPA were additive. The lipoxygenase inhibitor nordihydroguairetic acid (NDGA) and the PKC inhibitor H7 selectively reduced AA- and TPA-stimulated GTH release, respectively. These findings suggest that the GTH responses to stimulation by AA- and PKC-dependent signaling pathways are independent of one another. In other experiments, the GTH response to cGnRH-II was unaffected by NDGA but was abolished by H7. In contrast, sGnRH-induced GTH release was attenuated by NDGA and H7. Furthermore, in the presence of both NDGA and H7, the GTH response to sGnRH was abolished. These data suggest that sGnRH stimulation of GTH secretion involves both AA- and PKC-dependent mechanisms; in contrast, cGnRH-II action is not dependent on AA metabolism. The pathway by which AA might be mobilized in response to a GnRH challenge was also investigated by pharmacological manipulations. The diacylglcerol (DG) lipase inhibitor, U-57908, did not decrease sGnRH- and cGnRH-II-induced GTH secretion. On the other hand, the phospholipase A2 (PLA2) inhibitors, bromophenacyl bromide (BPB), chloroquine, and quinacrine, reduced sGnRH-elicited, but not cGnRH-II-stimulated GTH release. The addition of AA reversed the inhibitory action of BPB on sGnRH-elicited GTH release. In addition, the GTH response to AA was additive to the cGnRH-II-induced, but not the sGnRH-elicited GTH release. Together, these findings indicate that sGnRH-induced AA mobilization probably involves activation of PLA2 but not DG lipase. These results also support the hypothesis that the AA signaling component is much less important in mediating the long-term cGnRH-II-stimulated GTH secretion, as compared to sGnRH-elicited GTH release.